sheep blood agar, using calibrated platinum loops. Plates were incubated aerobically at 35 C and were held for a minimum of 3 days for plates producing no growth. Results from each inoculum volume were reported as colony-forming units/ ml (CFU/ml) of organisms estimated from the blood agar plates. In Experiment 2, 0.01 and 0.10 ml of inoculum were compared in a similar manner.
Microbiological cause of mastitis for each quarter was reported on the basis of the cultural results from both volumes of inoculum. For example, if no growth was reported from 1 volume but an isolate was made from the other, this isolate was reported as the cause of mastitis. A previously described guideline' was used to aid in the interpretation of the significance of the numbers of isolated microorganisms. For plates from which 2 different organisms were isolated, the results were interpreted as mastitis caused by the 2 isolated organisms. Plates containing 3 or more different organisms were reported as contaminated. Samples producing numbers and types of organisms classified as questionable or not significant were combined with those producing no growth and were reported as producing no significant organisms. Specifically, organisms generally considered as major mastitis pathogens (coliform bacteria, Streptococcus agalactiae, S. dysgalactiae, S. uberis, Staphylococcus aureus, Actinomyces pyogenes) were considered significant at any colony count in the absence of contamination. Organisms classified as minor mastitis pathogens were (arbitrarily) considered significant when present at ≥500 CFU/ml in the absence of contamination.
Cultural outcomes were classified as positive or negative for bacterial growth, excluding contaminated samples. Comparisons of significance of cultural outcomes between sample volumes were by Chi-square analysis. 10 In Experiment 1, 36 of 234 (15.4%) samples were contaminated. These were excluded from further analysis. Of the 198 remaining samples, microorganisms were isolated from 148/ 198 (74.8%) and no significant growth was obtained from 50/ 198 (25.2%). There was no significant difference (P = 0.73) in cultural outcome between inoculum volumes. However, there was disagreement in organisms recovered from the 2 volumes of inoculum in 5 samples in Experiment 1 (Table  1) . Of 4 volume pairs within this set, organisms were identified from the 0.05-ml volume but not from the 0.01-ml volume. These 4 positive samples represented 2.0% of the 198 samples with cultural results. Organisms identified included 2 S. aureus (120 and 180 CFU/ml, respectively) and 2 Escherichia coli (both at 60 CFU/ml). In 1 sample set, E. coli (200 CFU/ml) was recovered from the 0.01 -ml inoculum but not the 0.05-ml inoculum.
In Experiment 2, 7 of 127 (5.5%) samples contaminated were excluded from further analysis. Of these 120 remaining samples, microorganisms were isolated from 81 (67.5%) and no significant growth was obtained from 39 (32.5%). There was no significant difference (P = 1.00) in cultural outcomes between volumes of inoculum. However, there was disagreement in organisms recovered from the 2 volumes of inoculum in 4 samples in Experiment 2 (Table 1) . Bacteria were isolated from 2 samples from the 0.10-ml inoculum volume but not from the 0.01-ml volume (1 Klebsiella pneumoniae at 80 CFU/ml and 1 A. pyogenes at 2,500 CFU/ml). These 2 samples represented 1.7% of the 120 samples with positive cultural results. In 2 samples, bacteria were isolated from the 0.01-ml inoculum volume but not from the 0.10-ml volume (1 S. aureus at 25,000 CF-U/ml and 1 Corynebacterium sp. at 600 CFU/ml). Cultural results were in agreement for the remaining samples with occasional variation in CFU/ml of organisms recovered from the inoculum volumes.
Two hundred forty-five bacterial isolates were recovered from 229 samples yielding significant microorganisms (Table  2) , including samples from 16 quarters from which 2 isolates were recovered. Environmental bacteria (E. coli, coliform bacteria, Streptococcus dysgalactiae, Staphylococcus uberis, and other streptococci) predominated as causes of mastitis in the herds studied.
Failure to isolate mastitis pathogens from clinical mastitis milk samples may occur for a variety of reasons, including presence of organisms below the limits of detection of standard cultural methods, presence of antimicrobials or other inhibitors in milk, presence of aseptic mastitis, host defense response, and presence of organisms not detected by the cultural methods employed. 1, 3, 4, 8, 9, [12] [13] [14] The plating of volumes of inoculum larger than the standard 0.01 ml has been recommended to increase the isolation of pathogens from clinical mastitis samples. 4, 8, 12 Procedures used by some British workers 8 and recommended by the International Dairy Federation include the use of 0.05 ml of inoculum, which was the volume used in Experiment 1, The results of this study suggest that the use of larger volumes of milk does not necessarily produce a significant (P 2 0.73) increase in the number of cases in which bacteria are, isolated from frozen samples.
Few samples in this study had pathogens present at low colony counts, using the inoculation of undiluted milk on one-half agar plates for attempted isolation. The limits of detection of 0.01-, 0.05-, and 0.10-ml inoculum volumes would be 100, 20, and 10 CFU/ml, respectively. The small increase in number of bacteria isolated from the larger inoculum volume might be expected. Because freezing and inoculum volume may influence cultural results, 2,6,7,11 further studies should consider both factors. A large-scale study of the influence of fresh vs. frozen samples and the influence of increased sample volume is necessary to address this issue.
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The 10 cases (Table 1) were from 1,300 avian submissions to the Taronga Zoo pathology collection. Three birds came from the Taronga Zoo, Sydney, New South Wales, 2 from the Adelaide Zoo, South Australia, 2 from the Melbourne Zoo, Victoria, and 1 from the Perth Zoo, Western Australia. One came from a private collection in Queensland, and 1, the bulbul, was from the wild in Sydney, New South Wales. Cases from outside Sydney came as histology sections and paraffin blocks from the respective State veterinary diagnostic laboratories. Additional sections were prepared and stained with hematoxylin and eosin (HE) and periodic acid-Schiff hematoxylin and were reacted with antisera against T. gondii and Neospora caninum in an avidin-biotin complex immunohistochemical test. 3 The tissues available from each case varied and included liver (9), spleen (8), lung (6), small intestine (6) kidney (4), heart (3), brain (3), adrenal (l), proventriculus (l), gizzard (l), testis (1), and skeletal muscle (1) .
All cases were seen in summer months between 1978 and 1990, and apart from 2 Torres Strait pigeons, which were affected in the same exhibit at the Taronga Zoo 2 weeks apart, all others appeared to be sporadic.
In most cases, the affected birds were found dead or were noticably fluffed up and died shortly afterward. At necropsy, 6 birds had pronounced pulmonary congestion and/or edema, and 2 also had miliary white foci in lung parenchyma. One bird had miliary white foci in liver and spleen, and 3 had focal necrosis of small intestinal mucosa. Another bird had pale areas in skeletal muscles. Table 1 lists the major microscopic findings.
All lungs had microscopic lesions that ranged from moderate to severe edema, probably with fibrin in the distal airways in association with septal congestion and a mild to moderate mostly histiocytic macrophage response (Figs. l-3). Two birds also had multifocal parenchymal necrosis. Numerous individual and groups of Toxoplasma-like protozoans were present in all lungs (Figs. l-4) . In 5 birds, there were liver lesions that ranged from mild to severe multifocal mainly random hepatocellular necrosis with scattered T. gondii organisms. In the spleens of 7 birds, there were similar lesions, including protozoans. In 3 birds, small intestine lesions ranged from large focal areas of inflammatory edema and necrosis of the lamina propria to severe inflammatory necrosis and hemorrhage of the whole mucosa that extended through the muscle layers to the peritoneum. Numerous protozoans were present. Two birds also had a mild to moderate nonsuppurative peritonitis containing a few organisms. In 2 birds, the brains showed a moderate nonsuppurative multifocal meningoencephalitis with small granulomas and perivascular cuffing, and in 1 of these birds, there were associated Toxoplasma-like tissue cysts. One bird had a severe chronic skeletal myonecrosis with histiocyte/macrophage infiltrate and immature fibrous tissue and scattered clumps of Toxo-
